During long-term conservation of seed accessions in gene banks, problems related to the reduction of germinating ability are likely to occur. Moreover, some samples obtained at the collecting expeditions may also be characterised by a low germinative ability. In vitro techniques however, can improve the germination of such seeds. There are two basic possibilities of in vitro revitalisation of seed samples: (1) germination in the culture medium or (2) cultivation of isolated embryos -embryoculture (D����� et al. 1994). To induce in vitro germination, the approach mostly used is the addition of gibberellins to the culture media. The main problem of a low germinative ability in some species is the hard seed coat which, however, can be removed by seed scarification (A������ et al. 1999). To recover the gene resource in the case that the number of the seedlings obtained is minimal (low number of seeds, old or badly-stored seeds), it is possible to multiply the plants using in vitro cultures (S����� et al. 1996). For the propagation and in vitro conservation of species (e.g., in the case of revitalisation of problematic species out of season), simple and efficient regeneration protocols are needed providing a rapid multiplication of plants. In most cases, micropropagation proceeds by apical and axillary shoot meristem proliferation. In the first stage, shoot development in the cytokinin-containing medium is induced and, in the second stage, rooting in the auxin-containing medium is induced. Different species require appropriate optimisation of the culture conditions.
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Many reports describe plant regeneration of legume species but we are not aware of any published results on meadow vetchling micropropagation. F������� et al. (1991) reported regeneration of common bean (Phaseolus vulgaris L.) in the medium with BA (3.3 mg/l). Rooting was achieved by the addition of NAA and GA 3 . In yellow lupine (Lupinus luteus L.), L� et al. (2000) regenerated shoots by the cultivation of apical meristems in MS media with B5 vitamins and 1 mg/l BA. The most efficient induction in faba bean (Vicia faba L.) shoot was the combination of BA and TDZ. Shoots rooted in half-strength MS medium or after the addition of IAA (K��������� & H������ 2000) . G����� et al. (2001) evaluated the effect of BA concentration on lentil (Lens culinaris MEDIK.) propagation (0-4 mg/l). Shoot induction of adzukibean (Vigna angularis [Wild.] Ohwi & Ohashi) in the MS medium with B5 vitamins and 1 mg/l BA was described by A������ and H������ (2000) . S���� et al. (1983) observed regeneration of one from six tested genotypes of grass pea (Lathyrus sativus L.) from stem segments. The highest response was achieved in the medium containing 1 mg/l BA, rooting was induced after NAA addition.
The objective of this study was to revitalise seed samples of two meadow vetchling gene resources, and to develop a simple but efficient micropropagation protocol for their recovering.
MATERIAL AND METHODS
The accessions were used of two gene resources (GR) of meadow vetchling (Lathyrus pratensis L.) -GR 28 and GR 62, obtained at the collecting expeditions (in Kysuce, Slovakia, 1997). Their germinative ability in the soil was 0%. Seeds were surface-sterilised with 96% ethanol for 1 min followed by 10 min in 0.1% HgCl 2 solution supplemented with 2 drops of surfactant Tween 20 per 100 ml. The seeds were then rinsed 5× with sterile distilled water. Because of a high percentage of hard-coated seed (stated after 24 h imbibition in the water), samples were treated with concentrated H 2 SO 4 for 15 min. Germinative ability was tested on filter paper or in the basal MS medium (M�������� & S���� 1962) . The number of seeds per treatment varied from 38 to 51. The seeds were left to germinate for 24 days.
For micropropagation, nodal segments and shoot tips (5-10 mm) of in vitro germinated seedlings were used. Thirty to forty explants were plated per variant. Explants were inoculated into MS, B5 (G������ et al. 1968) or MSB (MS salts + B5 vitamins) media. As a source of carbon, 3% sucrose was added. Agar (7 g/l), phytagel (2.5 g/l), or their combination (3.5/1.25 g/l) were used to solidify the media. The effect of benzylaminopurine (BA: 0.5; 1 mg/l) and thidiazuron (TDZ: 0.1, 0.5 mg/l) on the shoot induction was determined. To improve the rooting of shoots, 0.25/1 mg/l of indolylacetic acid (IAA), indolylbutyric acid (IBA) and naftylacetic acid (NAA) was added to the basal MS medium, or the salt concentration was reduced to the halfstrength. All the media were adjusted to pH 5.8 and autoclaved at 121°C for 25 min.
Cultures of nodal segments and rooting explants were all incubated at 25/20°C under 16/8 h lightdark cycle (50 µmol/m 2 /s). The subcultivation interval lasted 4 weeks. Rooted plantlets were rinsed with herbicide (0.15% Previcure) and transferred to the soil. They were acclimatised to ex vitro conditions in the growth chamber at 15/13°C under 16/8 h light-dark cycle for 3 weeks by gradual lowering the humidity. To maintain high humidity during the first week of acclimation, the plantlets were covered with a plastic foil. During the second week, the plantlets were partially uncovered and the next week plants were cultured without covering.
In the experiments, we evaluated the regeneration efficiency (number of nodal segments per plated explant), shoot height (mm), and rooting frequency (%). Data were subjected to the analysis of variance (ANOVA) . Differences between means were tested by least significant difference (LSD, P ≤ 0.05).
RESULTS AND DISCUSSION

Germination
Seeds of meadow vetchling (two GR) did not germinate in the soil. The germination on the moist filter paper ranged from 0 to 10%. In in vitro culture on MS medium without growth regulators there germinated 53.8% (GR 28) and 39.7% (GR 62) of seeds. After the scarification procedure (H 2 SO 4 for 15 min), seed germination increased to 89.5% (GR 28) and 71.5% (GR 62) on moist filter paper and to 94.1% (GR 28) and 100% (GR 62) in the basal MS medium. Seeds germinated significantly better after scarification and under in vitro conditions.
Micropropagation
To micropropagate the revitalised seed samples, nodal segments and shoot tips of the germinated seedlings were used as explants. We added BA (0.5; 1 mg/l) or TDZ (0.1; 0.5 mg/l) to MS medium to improve regeneration. The effect of cytokinins was significantly negative. The explants grew better in the basal medium (Figure 1 ). The differences between the gene resources were not significant. The responses obtained on TDZ were lower in comparison with BA, although a positive effect of cytokinins (especially TDZ) was described in lentil, pea and chickpea regeneration (M���� & S����� 1992a,b) . BA (1 mg/l) was effective in grass pea regeneration (S���� et al. 1983) . The response to the cytokinin treatment varies with the species. Three basal media (MS, B5, MSB) were tested for regeneration. MS medium induced the highest regeneration efficiency (Table 1) , we obtained 7.3 and 10.3 nodal segments per explant in GR 28 and 62, respectively, which suggests that the efficiency was genotype-dependent. Medium MS was found to be superior to B5 for the regeneration of peanut (A����� et al. 1984) . Genotype-dependent regeneration capacity of grass pea was described by S���� et al. (1983) . The results of the use of different gelling agents (agar, phytagel, and the combination of both) indicated advisability of the combination of agar with phytagel. The differences were significant only for the shoot height ( Table 2 ). The effect of gelling agents on plant regeneration was reported by V�������� et al. (1997) , N�������� et al. (2000) .
Rooting
Root initiation of shoot tip explants occurred in the basal medium in frequency 72.5% (GR 62) and 42.5% (GR 28) . Neither the addition of auxin nor the reduction of the salt strength improved rooting of GR 62. In GR 28, the frequency of rooting was increased by IBA addition to the medium, the gene resource conservation, and multiplication of the species. concentration of 0.25 mg/l was sufficient (Table 3) . S���� et al. (1983) used NAA in the concentration of 2 mg/l to induce the rooting of grass pea. In our experiments IBA was superior to NAA. The rooted plantlets were transferred to the soil (Figure 2 ). Acclimation was successful in 64.3% and 88% in GR 28 and 62, respectively. The acclimatised plants were delivered to the Gene Bank for the recovery of the gene resources.
In conclusion, we have developed a simple and efficient revitalisation and micropropagation protocol for meadow vetchling. Seeds after scarification germinate in MS medium, propagation passes through the nodal segments cultivation in the basal MS medium solidified with a combination of agar and phytagel. Rooting may be improved by an addition of IBA to the culture medium. This protocol may be utilised in gene resource recovery, 
